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. UNITED STATES I

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

OFFICE OF THE February 17, 1983

COMMISSIONER

NOTE FOR HARRY ROWEN

I've enclosed a report I had prepared on
enrichment deliveries to European reactors.
So far as I can tell, it contains new
information in that previous reports dealt
with contracts as opposed to actual
deliveries.

I thought you'd find the Soviet contribution
especially interesting (the enrichment
"pipeline"). The report shows the Western
Europeans -- especially the Germans and
Italians -- shifted to the Soviets about the
time when arguments over MB-10's reprocessing
and export policy were taking place.

Enclosure
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NOTICE

This report was prepared as an account of work
sponsored by an agency of the United States
Government. Neither the United States Govern- b
ment nor any agency thereof, or any of their
employees, makes any warranty, expressed or
implied, or assumes any legal liability or re-
sponsibility for any third party's use, or the ‘
results of such use, of any information, appa- ’ t
ratus, product or process disclosed in this :
report, or represents that its use by such
third party would not infringe privately owned
rights.

The views expressed in this report are not P
necessarily those of the U.S. Nuclear Regula-
tory Commission, '

[
. .
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NOTICE

The information contained in this report has been prepared by Nuclear
Assurance Corporation based upon data obtained from sources we consider reli-
able and/or calculations consistent with technical principles we consider
applicable. Neither Nuclear Assurance Corporation nor any individual author
makes any warranty or representation, expressed or implied, with respect to
the accuracy, completeness, or usefulness of the information contained in this
report, or assumes any responsibility for liability or damage that may result
from the use of any information disclosed in this report.
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SECTION I
EXECUTIVE SUMMARY

. Six Western European countries were examined to provide annual enrichment mar-
- : ket shares by supplier for the years 1975 through 1981. Each country analyzed
had achieved commercial nuclear power by 1975, with four countries, Germany,
France, Italy, and Spain, operating commercial reactors in the 1960s. The
United States supplied these countries with all of their required low enriched
uranium until the following years:

Germany
Italy
France

1974
1975
1977
1978
1979
1979

Spain

Belgium

'

(S
® © o © o o

Sweden

In each country, this U.S. supply was subsequently joined by supply from the
1 USSR.  These two suppliers held each market, nearly evenly matched in many
. cases, until 1979 when France received EURODIF enriched material. In 1980
three other countries, Belgium, Italy, and Spain received EURODIF supply.
Germany received EURODIF enriched material for the first time in 1981, and
Sweden has yet to sign a EURODIF contract.

With the introduction of EURODIF supply, U.S. and USSR market shares decreased
in all countries but Sweden. In Italy the USSR retained a substantial market
share even with EURODIF supply, due in part to the U.S. ceasing to deliver
after 1979, Four out of the six countries have been participants 1in EURODIF
since 1972 and therefore were committed to take a designated portion of that
production annually, once EURODIF was in operation.

Germany, on the other hand, has been a shareholder in another enrichment or-

ganization, Urenco, but did not begin to withdraw material from that source
until 1982. The USSR, rather than DOE, held the majority of the German market
] in four out of the last five years examined, due partly to German cancellation
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of U.S. Department of Energy (DOE) contracts in order to support eventual '
Urenco deliveries. 1In no other country evaluated was Urenco a supplier.

1 Because of the introduction of USSR and EURODIF supply, the U.S. market share

; dropped substantially. The following breakdown by country shows the U.S. DOE
market share in 1975 and 1981:

1975 1981
gPercentz gPercentQ

- e Belgium 100 26
, e Germany 81 41
- e France 100 5
! o Italy 62 0

e Spain " 100 11
] ¢ Sweden 100 76

Only in Sweden does the U.S. maintain the majority market share. In the five

other countries, with the exception of Germany, EURODIF had picked up over 50
percent of the total market by 1981.
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SECTION II
INTRODUCTION

The purpose of this report is to provide information on deliveries of low en-

" riched uranium by supplier to commercial nuclear power reactors in six Western

European countries:

Belgium

Federal Republic of Germany
France

Italy

Spain

Sweden

" These deliveries were examined for the years 1975 through 1981, inclusively,

Each country was evaluated in terms of all suppliers producing enriched
uranium during this time. In Section III the results are presented in bar
graph and tabular form. The total annual numerical quantity for each appro-
priate supplier, as well as that supplier's resulting annual market share, is
given for each country. This delivery information is based on actual enriched
uranium withdrawals to individual reactors as well as bulk deliveries to
utilities or government organizations for use in commercial power plants.
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COUNTRY EVALUATIONS
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BELGIUM

The three commercial reactors in Belgium's nuclear power program began opera-
tion in 1975. At that time the U.S. supplied all of the needed enrichment
services to these reactors. This 100 percent market share was maintained
through 1978. The USSR began to deliver enriched uranium to Belgium in 1979
and was Jjoined by EURODiF in 1980. Belgium's relationship with EURODIF goes
back to 1972 when the country became a founding shareholder in the enrichment
consortium, Because of its 11.11 percent ownership in EURODIF, Belgium was
obligated to take a portion of EURODIF production., By 1981 EURODIF had a 57
percent market share in Belgium, with U.S. supply dwindling to 26 percent and
USSR to 17 percent. '
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FEDERAL REPUBLIC OF GERMANY

Germany has been operating commercial nuclear power plants since 1962. The
U.S. was the only supplier of enrichment services to Germany until 1974 when
the USSR began delivering enriched uranium. Until 1981 the U.S. and the USSR
had relatively equal market shares, In 1981 EURODIF began delivering small
amounts of enriched uranium under its one contract with a German utility.
Though Germany was a founding participant in the enricher organization,
Urenco, since 1971, the initial Urenco deliveries of enriched uranium were not
made to Germany until 1982.
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FIGURE lIl.2
ANNUAL HISTORICAL ENRICHMENT WITHDRAWALS

BY SUPPLIER

FEDERAL REPUBLIC OF GERMANY
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FRANCE

Until 1971, the French commercial nuclear power program was based on Magnox-
type reactors that required no enrichment services. With the program change
to Pressurized Water Reactors (PWR) leading to commercial operation of the
first PWR, Sena Chooz, in 1971, enrichment of uranium was needed and obtained
from the U.S. The U.S. was the only supplier to the French commercial nuclear
program until 1977 when the USSR began shipping enriched uranium to France.
For the years 1977 and 1978 the U.S. and the USSR maintained essentially equal
market shares. Starting in 1979 France began receiving over half of its en-
richment services from EURODIF. France has been a majority partner in the en-
richment consortium initially with a 42.78 percent share, subsequently in-
creasing this share to 51.5 percent. Because of this major shareholding,
France took over three-fourths of its enriched uranium deliveries from EURODIF
by 1980.

11
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ITALY

Italy has operated a small program of commercial reactors since 1964. The
U.S. alone supplied enrichment services for these reactors until it was joined
in 1975 by supply from the USSR. From 1977 until 1980 the USSR was Italy's
primary source of enriched uranium. In 1981 supply was almost evenly matched
between the USSR and EURODIF while during the 1980-81 period, the U.S. ceased |
to send any further enriched uranium to Italy. Italy joined Belgium, France, _i

and Spain as a partner in the enrichment organization, EURODIF, with a 25 per-
cent shareholding. This proportion has since decreased to 16.25 percent. By
the end of 1981, EURODIF held a 54 percent market share in Italian enrichment
withdrawals.

14

Approved For Release 2008/01/14 : CIA-RDP85T00153R000100030011-6




4 : CIA-RDP85T00153R000100030011-6

Approved For Release 2008/01/1

0 - 0 - 0 - 0 - 0 - 0 - 0 -
o 8zs 69 LL8 z8 65Y 001 1179 v8 99 % st 8¢ ov
vs 029 1§ 65 0 - 0 - 0 - ﬁ., - 0 -
0 - 0 : - 81 g6 0 - 91 ezl 19 €51 29 99

o AOHIBN JO)  (NMSLIW) (40348 3O)  (NMSIW) (48446 JO)  (NMSLW) (48348 4O) (AMSLIW) (48484 O)  (NMSLW) (4848 30) (MMSIW) (4O%Jey $0) (NMSLW)

¥ i 3 3 3 3 3

1861 0861 661 8L61 LL6d 9L61 SL61

€861 Asenuep

@dovdL-13Nn4

(NMS1W)
AWWLE ZJUVHS 13DRWVW H311ddNS ANV STIVAVHGHLIM INTWHO1ENT VO LHOLSIH TVANNY

vei11 378vl

- [ 2 Y wow 2t ] =N - - - -~ - N P . AR 1 [Egutia = |7 ] 3 3

15

OONAYN

usshn

J41d04n3

300 °S°n

d311ddns

Approved For Release 2008/01/14 : CIA-RDP85T00153R000100030011-6



FIGURE ili.4
ANNUAL HISTORICAL ENRICHMENT WITHDRAWALS

BY SUPPLIER

ITALY
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SPAIN

Spain began generating commercial nuclear power in 1969. As with the preced-
ing countries, the U.S. initially held 100 percent of the enrichment market

- for Spanish reactors. This lasted until 1978 when supply from the USSR be-

gan. A 75-25 percent share of the market existed between the U.S. and the
USSR, respectively, until EURODIF began delivering enriched uranium in 1980.
By this time the U.S. portion dwindled to less than 15 percent of all with-
drawals. Spain is also a partner in EURODIF with an 11.11 percent participa-

tion. - As with Belgium, France, and Italy, by 1981 EURODIF withdrawals were
amounting to over half of all withdrawals received.
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SWEDEN

Sweden has had commercial nuclear power since 1972. From then until 1979,
this country used entirely U.S.-enriched uranium in its reactors. From 1979
_through 1981 the U,S. was still the primary supplier to Sweden, The USSR de-
livered, in 1979 and 1981, enough enriched material for a first core and one
reload. Sweden is not a participant of any enrichment organization, unlike
the other countries analyzed. It is entirely dependent on foreign supply.
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